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I 
摘 要 
目 的 
1. 研究中国人家族性胃癌遗传特点并对其临床病理特征进行分析。 
2. 研究候选易感基因 TOX3 对胃癌细胞生物学行为的影响并分析 TOX3 与
胃癌病理分级的相关性；为中国人家族性胃癌患者及家系成员早期筛查、遗传风
险评估及临床指导提供依据。 
方 法 
1. 收集全国 20 个符合家族性胃癌诊断标准的家系病理资料并绘制家系图；
回顾性分析厦门大学附属中山医院 2011 年 l 月至 2016 年 7 月收治的 620 例散发
性胃癌患者的临床病理资料，包括性别、年龄、肿瘤位置、病理类型、家族成员
肿瘤史等。分析并比较家族性胃癌与散发性胃癌的临床病理差异。 
2. 在分子水平、细胞水平和组织水平研究 TOX3 在胃癌发生、发展中的作
用。应用 Western blot、Real-time PCR 技术检测 TOX3 在胃癌细胞及胃粘膜永生
化细胞中的表达情况；通过构建 TOX3 稳定敲减的细胞株 MGC803-shTOX3，应
用克隆形成实验、Transwell 细胞迁移实验及划痕实验研究 TOX3 对胃癌细胞增
殖和迁移的影响；应用免疫组化技术检测 TOX3 在胃癌组织及癌旁正常组织中的
表达情况，并分析蛋白表达与组织病理分级的相关性。 
结 果 
1. 20 个家族性胃癌家系中，共 227 名成员，包括 76 名胃癌患者和 151 名患
者直系/旁系亲属或配偶。分析发现，家族性胃癌中 82%的肿瘤位于贲门，13.1%
位于胃窦，而散发性胃癌中贲门癌和胃窦癌所占的比例分别为 32.7%和 56%，差
异有统计学意义（P≤0.0001）。在组织学分类中，家族性胃癌 75.4%是腺癌，23%
是粘液细胞癌，1.6%是鳞癌；散发性胃癌腺癌占 87.3%，粘液细胞癌占 11.1%，
鳞癌占 1.6%，差异有统计学意义（P=0.026）。家族性胃癌低分化比例为 83.6%，
中分化比例为 13.1%，高分化比例为 3.3%，散发性胃癌低分化、中分化和高分
化所占比例分别为 66.6%，28.9%和 4.5%，两者相比差异有统计学意义（P=0.023）。
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II 
家族性胃癌与散发性胃癌患者在性别、发病年龄和肿瘤临床分期方面差异无统计
学意义（P＞0.05）。 
2. Western blot 和 Real-time PCR 结果显示，TOX3 在胃癌细胞中的表达量低
于胃粘膜永生化细胞；克隆形成实验结果显示，敲减 TOX3 后，胃癌 MGC803
细胞的增殖能力增强。Transwell 实验和划痕实验结果显示，与对照组相比，TOX3
敲减后，胃癌 MGC803 细胞的迁移能力明显增强；利用免疫组化技术检测 TOX3
在胃癌组织及癌旁正常组织中的表达量，结果显示，TOX3 在胃癌组织中的表达
量低于癌旁正常组织；并且 TOX3 的表达与胃癌的病理分级呈正相关。 
结 论 
    1. 与散发性胃癌相比，家族性胃癌发病部位以胃部近端多见，尤其是贲门
部；组织类型以腺癌为主，但粘液细胞癌有增多的趋势；家族性胃癌肿瘤恶性程
度高。因此对家族性胃癌家系成员进行遗传风险评估和指导并通过定期查体筛查，
可以发现早期胃癌改善预后。 
2. 综上分子、细胞水平实验结果，可以推测 TOX3 在胃癌发生或/和发展中
扮演了抑癌基因的作用。 
3. 根据外显子测序结果分析推测 TOX3 可能为家族性胃癌的易感基因，本
研究的分子、细胞生物学实验进一步证实 TOX3 作为家族性胃癌易感基因的潜在
价值，其具体作用机制的明确还需要进一步探讨。 
关键词：家族性胃癌；临床病理特征；TOX3
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Abstract 
Objectives:  
  1. To study the genetic characteristics of familial gastric cancer (FGC) in China and 
to analyze its clinicopathological features.  
  2. To study the effect of TOX3 on the biological behavior of gastric cancer cells 
and to analyze the correlation between TOX3 and the pathological grade of gastric 
cancer，and to provide evidences for early screening, genetic risk assessment and 
clinical guidance of Chinese patients with familial gastric cancer and family members. 
Methods:  
  1. The pathological data of 20 pedigrees that fulfilled the screen criteria of FGC 
recommended by ICG-HCG have been collected and the family trees have been 
drawed. Medical data of 620 patients with sporadic gastric cancer(SGC) treated in the 
Department of Surgery, Zhong Shan Hospital, Xiamen University, between January 
2011 and July 2016, were analyzed retrospectively. Gender, age, location of the tumor, 
histological type and family history of malignant tumor were recorded and analyzed. 
The different clinico-pathological-features between FGC and SGC were fully 
analyzed.  
  2. To study the role of TOX3 in the development and progression of gastric cancer 
at the molecular level, cell level and tissue level. Western blot and Real-time PCR 
were used to detect the expression of TOX3 in gastric cancer cells and immortalized 
cells of gastric mucosa. The effect of TOX3 on the proliferation and migration of 
gastric cancer cells and the correlation with the clinicopathological features of FGC 
were studied by cloning assay, transwell experiment and wound healing test by 
constructing TOX3 stable knockdown cell line MGC803-shTOX3, respectively. 
Immunohistochemical (IHC) technique was performed to detect the expression of 
TOX3 in gastric cancer and adjacent normal tissues, and the correlation between 
protein expression and histopathological grade was analyzed. 
Results:  
  1. There are 226 family members investigated in 20 pedigrees, including 76 
patients with gastric cancer and 151 immediate relatives or mates. Data shown that, 
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IV 
the proportion of cardiac gastric cancer in FGC was significantly higher as compared 
to SGC patients, while the proportion of gastric antrum cancer was significant lower 
than SGC patients. (82% vs 32.7%, 13.1% vs 56%, P≤0.0001). The proportion of 
adenocarcinoma and mucinous adenocarcinoma was 75.4% and 23% respectively for 
FGC patients and 87.3% and 11.1% for SGC patients, and the differences were 
statistically significant(P=0.026). Proportion of FGC patients with poor differentiation 
was significantly higher as compared to SGC patients. (83.6% vs 66.6%, P=0.023). 
There were no statistically significant differences in the gender, age of onset and 
clinical stage between FGC and SGC (P＞0.05).  
  2. Western blot and Real-time PCR showed that TOX3 expression in gastric cancer 
cells was much lower than that in gastric mucosa immortalized gastric mucosal cells. 
The results of clonal formation showed that the proliferation of MGC803 gastric 
cancer cell line was enhanced after TOX3 knockdown. The migration ability of 
MGC803 cell line was significantly enhanced after TOX3 knockdown compared with 
the control group, by transwell experiment and wound healing test. The expression of 
TOX3 in gastric cancer and adjacent normal tissues was detected by IHC. The 
expression of TOX3 in gastric cancer tissues was lower than that in adjacent normal 
tissues, which was positively correlated with the pathological grade of gastric cancer. 
Conclusion:  
  1. Compared with SGC, the location of tumor in FGC was common proximal, 
especially in the cardiac area. The histological type in FGC was mainly 
adenocarcinoma, but mucinous adenocarcinoma increased gradually and the 
differentiation is poor. Family members of the FGC can through genetic risk 
assessment and take physical examination regularly to find early gastric cancer and 
improve the quality of life.  
  2. Based on the results of molecular and cell level experiments, it can be deduced 
that TOX3 plays a role of tumor suppressor gene in the development of gastric cancer.  
  3. According to the results of exon sequencing analysis, it is suggested that TOX3 
is a susceptible gene for familial gastric cancer. The molecular and cellular biology 
experiments of this study further confirmed that TOX3 is a suspected gene of familial 
gastric cancer, and its specific mechanism need to further confirmed. 
Keywords: familial gastric cancer; clinicopathological features; TOX3 
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